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0.1 Optimization with constraints

As as simple example, consider an optimization problem as follows: Minimize

f(x1, x2) = (x1 + 1)2 + x2
1x

2
2 + exp(x1 − x2) (1)

subject to the constraint condition

−x2
1

2
− x2 + 1.5 < 0 (2)

The objective function and the feasible domain are shown in Fig. ?? The procedure to arrive at the solution of

Figure 1: Objective function and feasible domain

this problem is given in the following script.

1 −−[[
2 SLangTNG
3 Simple t e s t example f o r o p t im i z a t i o n
4 ( c ) 2009 C h r i s t i a n Bucher , CMSD−VUT
5 −−]]
6
7 −− This f u n c t i o n d e f i n e s the o b j e c t i v e
8 f u n c t i o n o b j e c t i v e ( x )
9 l o c a l a = ( x [0 ]+1)ˆ2+x [ 0 ] ˆ 2∗ x [1]ˆ2+ math.exp ( x [0]− x [ 1 ] )

10 r e t u r n a
11 end
12
13 −− This f u n c t i o n d e f i n e s the c o n s t r a i n t s . Note tha t i t r e t u r n s an a r r a y
14 f u n c t i o n c o n s t r a i n t s ( x )
15 l o c a l a = tmath .Mat r i x (1 )
16 a [ 0 ] = −x [0]ˆ2/2− x [1]+1 . 5
17 r e t u r n a
18 end
19
20 −− Main program s t a r t s he r e
21 −− Crea te an o p t im i z a t i o n o b j e c t an s e t the s t a r t i n g v a l u e
22 −− The o p t im i z a t i o n a l g o r i t hm i s CONMIN by G. Vande rp l a a t s
23 n v a r i a b l e s = 2 ; n c o n s t r a i n t s = 1
24 ops=opt im ize .Conmin ( n v a r i a b l e s , n c o n s t r a i n t s )
25 s t a r t=tmath .Mat r i x ({{−1} ,{0}}) ;
26 ops : SetDesign ( s t a r t )
27
28 −− Run op t im i z a t i o n i n r e v e r s e communicat ion mode
29 −− This i s an e n d l e s s l oop which i s t e rm ina t ed when
30 −− the v a l u e ” go on ” r e t u r n e d from Compute i s equa l to z e r o
31 go on=1
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32 wh i l e (1 ) do
33 −− Compute one s t ep and check f o r t e rm i n a t i o n
34 go on=ops : Compute ( )
35 i f ( go on==0) then break end
36
37 −− Compute o b j e c t i v e
38 x = ops : GetDesign ( )
39 ob j=o b j e c t i v e ( x )
40 ops : SetOb jec t i ve ( ob j ) ;
41
42 −− Compute c o n s t r a i n t s
43 cons = c o n s t r a i n t s ( x )
44 ops : Se tCons t r a i n t s ( cons )
45 end
46
47 −− P r i n t o p t im i z a t i o n r e s u l t
48 s o l = ops : GetDesign ( )
49 p r i n t ( ” s o l ” , s o l )

Starting at the point x = [−1, 0] we get the solution x∗ = [−1.633, 0.168]. This happens to be the global
minimum. Choosing different starting points (e.g. at the origin) may lead to a different solution (i.e. the second
local mimimum).
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